Neurological disorder in transgenic mice that express the large T antigen of polyoma virus in the nervous system.
Among a series of 44 transgenic families established after microinjection into fertilized eggs of a plasmid DNA where the structural gene for the large T antigen of polyoma virus is located downstream from the viral early promoter-enhancer region, one family with a hereditary neurological disorder was observed. At about three weeks of age, these animals developed a syndrome of constant tremor with recurrent seizures. Histological and ultra-structural examination revealed extensive dysmyelination in the white matter of the brain stem, cerebellum and spinal cord, as well as of peripheral nerves. This phenotype is reminiscent of that of the mouse "twitcher" (twi) mutant and of the human hereditary leukodystrophies. Expression of the viral sequences, assayed by Northern analysis and immunolabeling of T antigen, occurred predominantly in cells of the central nervous system. Integration of the transgene was mapped by in situ hybridization on metaphasic plaques in region B-C1 of chromosome 12 (where the twi locus was previously localized). Long-term cultures of cells with neural characteristics could be established readily from the brain of the transgenic mice.